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@ Gaming machine having dynamic pay schedule.

@ A gaming machine having a dynamic pay sched-
ule is provided. The machine selects a pay schedule
from a set of pay schedules (102, 104, 110, 112) as
a function of the number of coins inserted and the
current state of the machine. The state of the ma-
chine is represented by an event counter (114)
which is incremented upon the happening of certain
events. The current value of the counter is dis-
played. The predetermined pay schedules (102, 104,

110, 112) are ranked according to value of maximum
payout. As the machine advances from one state to
the next, pay schedules (102, 104, 110, 112) of
successively higher rank are selected so that a play-
er's potential payout increases. At least one sched-
ule (112) has a progressive payout (120), which is
periodically incremented upon the occurrence of
predetermined events.
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FIELD OF THE INVENTION

The invention relates to the field of coin op-
erated gaming machines, and more particularly to
gaming machines that provide variable payouts rel-
ative to the value of a coin input.

BACKGROUND OF THE INVENTION

Widely known gaming devices have three to
five rotatable reels arranged side by side with
symbols, such as a lemon, cherry, bar, or the like
piaced on the peripheral surface thereof. There are
also gaming machines which employ video dis-
plays in lieu of physical reeis. in both the mechani-
cal and video type gaming devices, a player inserts
a tokan representing a value. The token may be
coin, currency or the like. For convenience, all such
tokens are referred to herein as simply "coins”.
The player then causes the reels to spin by pulling
a handle located on the side of the machine or in
some cases pressing a button. After a predeter-
mined length of time, the reels are stopped to
display the symbols. A determination is made as to
whether the combination of displayed symbols
matches a predetermined. combination. If such a
match occurs, the machine pays out a number of
tokens in accordance with a predetermined payout
amount which relates to the odds that the particular
combination would occur.

Advances in gaming machine technology and
in particular with respect to microprocessor con-
trolled slot. or reel type machines have made it
possible to have variable payouts relative to the
value of a coin input. For example, U.S. Pat. No.
4,624,459 discloses a machine capable of making
multiple payouts at random intervals. Additionaliy,
the virtual reel concept as disciosed in U.S. Pat.
Nos. 4,448.419 and 4,711,451 has resulted in ma-
chines which have a maximum payout many thou-
sands of times the value of the coin input.

It has been observed that players are more apt
to play gaming machines for longer periods of time
if the payout (and odds of winning) are increased
as the player continues to play that particular ma-
chine. Further. players are more apt o insert addi-
tionat cains if they perceive some continuing value
from coins already expended.

SUMMARY

It is therefore an object of the present invention
to provide a gaming machine, such as a reel-type
slot machine, having a dynamic pay schedule. The
gaming machine has a memory and a processor
for randomly selecting and displaying as the game
outcome a number of symbois. Predetermined
combinations of the symbols result in correspond-
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tng payouts. The gaming apparatus’ includes a piu-
rality of pay schedules contained in the memory,
each of which includes a schedule of payout
amounts corresponding to a predetermined com-
bination of symbols. The processor includes logic
responsive to a prior game outcome, to select one
of the pay schedules. A pay circuit is operatively
associated with the processor. If the game output
includes a winning combination of symbols, a
payout is produced by the pay circuit according to
the selected pay schedule.

In one embodiment of the invention, at least
one of the pay schedules include a payout amount
corresponding to the contents of a progressive
meter. In another embodiment of the invention, the
selection logic uses an event counter operatively
associated with the processor for counting the
number of occurrences of at least one predeter-
mined event corresponding to a prior game out-
come. The selection logic includes logic for as-
sociating at least two of the plurality of pay tables
with values (or in some cases a range of values) in
the event counter, and selecting the pay table
corresponding to the value in the event counter.
The gaming machine may also include a sound
device, such as a bell. for generating an audible
sound when the event counter is incremented.

In another embodiment of the invention, the
gaming apparatus includes a coin input for accept-
ing coins inserted by a player. The pay schedules
include a first and second pay schedule. The se-
lection logic is responsive to the coin input for
selecting the first pay schedule for coins having a
first value, selecting the second pay schedule for
coins having a second vaiue, and selecting one of
the remaining pay schedules associated with the
value in the event counter for coins having a third
value.

In another embodiment, the selection logic in-
cludes logic for resetting the event counter upon
reoccurrence of a reset event. In some cases, the
reset event is a predetermined game outcome. The
reset event can also occur if a coin is not received
within a predetermined amount of time. A display
visible to the piayer displays the value of the event
counter and another display displays the value of
the progressive payout amount.

It is another object of the invention to provide a
gaming apparatus having a plurality of symbol
bearing reels mounted for rotation about an axis
along with a coin input, a processor operatively
connected to the coin input and the reels for initiat-
ing rotation and randomly stopping the reels in a
predetermined position indicating a game outcome.
A memory is operatively associated with the pro-
cessor and contains a number of pay schedules,
each of which defines a payout amount corre-
sponding to the predetermined winning combina-
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tions of the symbols. Selection logic associated
with the processor is responsive 0 a prior game
outcome for selecting one of the pay schedules,
and a pay mechanism operatively associated wilh
the processor causes the apparalus to pay out
according to the selected pay schedule.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a reel-type
gaming machine embodying the invention;

FIG. 2 is a block diagram of the electronic
control circuit for the gaming machine of FIG. 1;
FIG. 3 is a chart representative of pay schedules
according to an embodiment of the invention;
FIG. 4 is a logic flow chart illustrating controt of
the reel-type gaming machine of FIG. 1 in ac-
cordance with the invention; and

FIG. 5 is an illustration of the top glass display
of the reel-type gaming machine of FIG. 1 ac-
cording to an embodiment of the invention.

DETAILED DESCRIPTION OF THE INVENTION

A representative example of a gaming machine
10. in this case a reel-type siot machine, employ-
ing the invention is shown in Fig. 1. The gaming
machine 10 includes three symbol bearing reels
12. 14 and 16 (or a video display thereof) within a
housing 18 which are caused to rotate in response
to a player actuated handle 20 after one or more
coins are inserted into a coin input siot 22. The
gaming machine 10 includes an electronic control
circuit 23, as shown in FIG. 2. The electronic
control circuit 23 includes a microprocessor 24,
which stops each of the reels 12 through 16 at
random positions. As the reels 12 through 16 come
to a stop, certain combinations of symbols (or
"indicia™) will appear adjacent to a win line 26 as
shown in Fig. 1. The microprocessor 24 wiil deter-
mine if the combination of indicia stopped on the
win line 26 matches one of a number of predeter-
mined winning combinations. If a match is found. a
win occurs and the microprocessor 24 generates a
pay signal, which can cause a coin hopper (not
shown in FIG. 1) to payout, through a payout chute
28, a specified number of coins or tokens, or
increment a credit counter (not shown), or provide
a signal to an attendant to provide the payout.

The number of coins dispensed for a win is
generally controlied in relation to the odds that a
particular combination will occur and the number of
coins inserted by the player. In accordance with
the invention, the number of coins dispensed for a
particular winning combination of symbols is deter-
mined by a pay schedule. As discussed in greater
detail below, a number of different of pay sched-
ules are provided, each of which may be dynam-
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ically selected during operation of gaming machine
20. As is the convention in the gaming industry,
these schedules are displayed in a top glass por-
tion 32 and a belly glass portion 20 of the gaming
machine 10.

The microprocessor 24 is preferably a Motorola
6800 processor. The ricroprocessor 24 controls
the operation of the gaming machine 10 in accor-
dance with programs and data stored in a digital
memory such as an EPROM 34 and a RAM 36.
The EPROM 34 and the RAM 36 are coupied to
the processor 26 by an address bus 34 and a data
bus 40. To preserve data in the event of a power
failure, the RAM 32 is coupled to a battery backup
circuit 42. The microprocessor 24 is also coupled
via the address bus 38 and the data bus 40 to
various input sensors and other peripherals through
an inputioutput board 44. The RAM 32 also pro-
vides storage locations for an event counter 46, the
contents of which may be successively increment-
ed or decremented by the microprocessor 24, and
a progressive meter 70, which is discussed in
greater detail below. )

In this embodiment of the invention, the micro-
processor 24 is electronically coupled via. the
input/output board 44 to: a bell 47a that is respon-
sive to a BELL signal which causes the bell 47a to
emit an audible sound; a handlie 47b (shown as 20
in FIG. 1) that generates a HANDLE signal which
indicates when the handle 47b is pulled; a coin
hopper 48c that is responsive to a PAY signal
which causes the coin hopper 47c to dispense a
designated number of coins; and a coin acceptor
47d that generates a COIN signal which indicates
the number of comns inserted by a player into. the
coin slot 22. The foregoing elements are conven-
tional in the art.

In the gaming machine 10, the microprocessor
24 controls each of the reels 12 through 16 through
a redl control mechanism 48. The reel control
mechanism 48 includes a stepper motor or the like
for each of the reels 12 through 16 to start and
stop the rotation of the reels in accordance with the
data on bus 40 from the microprocessor 24. The

reel control mechanism 48 is also coupled to the

inputioutput board 44 which is responsive to the
microprocessor.24 for selecting a particular one of
the stepper motor controls to receive control data
from the data bus 40. In an alternative embodi-
ment, the game control microprocessor 24 can
display video representations of physical reels on a
video monitor.

In the gaming machine 10, the microprocessor
24 randomly selects stop positions for each of the
reels 12 through 16. Once the stop positions ave
been selected, the microprocessor 24 determines
whether a win condition is present and, if so how
much the payout should be. To this end, after the
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reel stops-have been selected, the microprocessor
24 accesses a particular pay schedule from a set
of pay schedules, which are stored in the EPROM
34.

An example of a set of pay schedules of the
type used in gaming machine 10 is shown in a pay
table 50 in FIG. 3. The pay schedules 50 are
preferably stored in the non-volatie EPROM 34
along with other gaming machine 10 operating pro-
grams and control parameters. In the preferred
embodiment the gaming machine 10 simulates a
boxing match and the pay table 50 provides for
increasing payouts as the match progresses
through rounds 1 through 12. In the first column 52
of pay table 50 are listed the combination of sym-
bols on reels 12 through 16 that form winning
combinations. Of course, the depicted indicia are
for purely illustrative purposes. In actual practice
symbols such as bars and jackpot symbols are
used. Additional columns 54 through 66 each
specify one of the plurality of pay schedules which
microprocessor 24 can utilize for determining the
payout amount for the winning combination of sym-
bols shown in the column 52.

In the preferred embodiment, the microproces-
sor 24 selects one of the pay schedules set forth in
columns 54 through 66 by examining the COIN
signal and the contents of the event counter 46. If a
player inserts only one coin into the coin siot 22
prior to pulling the handle 20, then the micropro-
cessor 24 selects the pay schedule set forth in the
column 54. If the player inserts two coins, the
microprocessor 24 selects the pay schedule set
forth in the column 56. If the player inserts three
coins., the microprocessor 24 examines the con-
tents of the event counter 46. Each of the sched-
ules set forth in the columns 58 through 66 is
assigned to a range of values which the event
counter 46 may contain. In this example, the event
counter 46 contains the number of the round in the
simulated boxing match. The microprocessor 24
selects the pay schedule whose assigned range
includes the current value of the contents of the
event counter 46. In the embodiment shown in FIG.
3. the pay schedules set forth in columns 58
through 66 have been assigned rounds 1-3. 4-6, 7-
9. 10-11, and 12, respectively. These assignments
are illustrated in row 68.

Preferably, the event counter 46 contains the
value 1 when initialized and is incremented by the
microprocessor 24 upon the occurrence of certain
events. Events which cause the counter 46 to be
incremented can include the insertion of a coin or
the occurrence of certain positions of reels 12
through 16. such as a "round” or advance symbol
centered on the win line 26 of the center reel 14.
The event counter 46 is not incremented once it
reaches a predetermined upper limit, which in the
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above embodiment is 12. In this embodiment, edch
time microprocessor 24 incremen:s the event or
round counter 46, it causes the bell 47a to ring by
generating the BELL signal resulting in an audible
indication to the player that the round has ad-
vanced. As described in greater detail below, the
counter 46 is reinitialized on the occurrence of
certain other events. It will be observed that the
selection of pay schedules can be solely a function
of the contents of event counter 46 and not the
coin input signal.

It should also be noted that the counter 46 and
hence the pay schedule can be decremented upon
the occurrence of certain events in other embodi-
ments of the invention.

Preferably, the set of pay schedules set forth in
columns 58 through 66 is ranked in ascending
order of payout amounts. The pay schedule shown
in column 66 with the progressive payout amount
is ranked highest. The above-described assignment
of numerical ranges is correlated with the rank, so
that as the event counter 46 is incremented, the
microprocessor 24 progressively selects the pay
schedule in rank order.

During normal gaming machine 10 operation,
the microprocessor 24 after selecting the stop posi-
tions of reels 12 through 16 determines which
symbols on the reels 12 through 16 are stopped at
win line 26, and searches column 52 in pay table
50 for a winning combination of symbols. If a
match is located, microprocessor 24 locates a pay
amount in the row corresponding to the winning
combination in that one of the columns 54 through
66 which contains the selected schedule. The
microprocessor 24 then generates the PAY signal
through inputioutput chip 44 which causes a coin
hopper 47¢ to pay out through the coin chute 28
that number of coins equivalent to the selected
payout amount.

In accordance with the invention and as illus-
trated in column 66 of FIG. 3. one of the pay
schedules contains a variable payout amount for a
particutar winning combination. This variable
payout amount is referred to as the "progressive
payout amount”, and is designated in FIG. 3 as P;.
Alternatively, other variable payout amounts could
be provided in accordance with the invention for
other winning combinations and in other pay
schedules. In the embodiment shown in FIG. 3, the
progressive payout amount P; is contained in the
nighest ranked pay schedule 66 and is paid in
response to the highest paying winning combina-
tion AAA. However, it is considered preferable to
make the progressive amount P; available in each
of the pay schedules set forth in columns 58
through 66 for the highest or jackpot symbols AAA.
The progressive payout amount is generated by
the progressive meter 70 contained the RAM 36.
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The progressive meter 70 is a memory location in
RAM 36 which contains the current value of pro-
gressive payout amount. The contents of the pro-
gressive meter 70 are periodically incremented by
a predelerminzd amount on the occurrence of &

predetermined event. Preferably, the progressive

meter 70 is initialized at a value which exceeds the
highest payout amount of all other payout sched-
ules, and is incremented by a predetermined
amount such as $1.00. Events which cause the
progressive meter 70 to be incremented can in-
clude the insertion of a coin through the coin slot
22 or the occurrence of certain stopped positions
of the reels 12 through 16.

The progressive meter 70 is reset upon the
occurrence of certain predetermined events. Typi-
cally, the progressive meter 70 is reset when the
microprocessor 24 generates the PAY signal to pay
a jackpot.

Various computer programming approaches for
impiementing the foregoing functions will be appar-
ent to those skilled in the art. By way. of illustration,
FiG. 4 is a logic flowchart illustrating control of the
reel type gaming machine 10 shown in FIG. 1. At a
block 74 as shown in FIG. 4 the gaming machine
10 is initialized. At a block- 76 the event counter 46
is initialized to the value 1, and the progressive
meter 70 is initialized to a predetermined value,
which in the illustrated embodiment is $2.500. At a
block 78 the gaming machine 10, after a player
inserts coins into the coin siot 22 and pulls the
handle 20, randomly selects stop positions for the
reels 12 and 16 and then rotates the reeis 12
through 16. Then control moves to a block 80
where the microprocessor 24 stops the reels 12
through 16 at the selected step positions. Control
then moves to a decision block 82, where the
microprocessor 24 interrogates the COIN signal to
determine how many coins have been inserted for
that handle pull. If only one coin has been inserted.
control moves to a block 84 where the micropro-
cessor 24 selects the first pay schedule, set forth
in the column 54 of the pay table 50. if more than
one coin has been inserted, control moves to a
decision biock 86. If two coins have been inserted,
control moves to a block 88 where the micropro-
cessor 24 selects the second pay schedule, set
forth in the column 56 of the pay table 50. if three
coins have been inserted, then microprocessor 24
moves to a block 90 where it selects one of the
pay schedules set forth in the columns 58 through
66. As cescribed above, each such selection cor-
responds to the contents of counter 46.

After executing the block 84, 88 or 90, control
moves to a block 92 wnere microprocessor 24
determines if the reels 12 through 16 have stopped
in a winning position, as described above. If a
winning combination exists, the microprocessor 24
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causes the coin hopper to dispense the payout
indicated by the selected pay schedule. If the
selected pay schedule is that set forth in the col-
umn 66 of the pay table 50, then the payout will be
the progressive payout amount P where the reels
display the highest winning combination AAA.

Control then moves to a block 94 where the
event counter 46 is incremented if a predetermined
condition exists such as the presence of an ad-
vance symbol on the win line 26, as discussed
above. In the preferred embodiment the event
counter 46 is reset to 1 if less than three coins are
entered by the player at the biock 78. The event
counter 46 can also be reset if a coin is not
inserted within a predetermined amount of time.
such as within 30 seconds. To this end, the micro-
processor 24 may utilize a timer (not shown) which
is reset each time the handle 20 is pulled. Prefer-
ably, the event counter 46 is reset whenever a
jackpot is won.

Control then moves to a block 96. where the
progressive meter 70 is incremented by a pre-
determined amount such as an amount for each
coin input. The progressive metsr 70 can also be
incremented upon the occurrence of other events
as well. Preferably the progressive meter 70 'is
reinitialized to the predetermined minimum value
when the microprocessor 24 generates the PAY
signal corresponding to the progressive pay
amount P;.

Upon completion of processing at block 96,
control returns to block 78. Steps 78 through 96
are repeated continuously as described above until
gaming machine 10 is turned off.

FiG. 5 provides an illustration of a top glass 98
which is a simplified version of the top glass 30 of
FIG. 1 and corresponds to the pay schedules con-
tained in the pay table 50. For clarity, only four pay
schedules are depicted in FIG. 5. In practice, on
most gaming machines 10 all pay schedules are
displayed on the top glass.30. On the glass 98 a
column 100 displays winning combinations of the
reels 12 through 16, and corresponds to the coi-
umn 52 of the pay table 50. A pair of columns 102
and 104 display payout amounts for one and two
coins inserted, respectively. The column 102 cor-
responds to the pay schedule set forth in the
column 54 of the pay table 50, and the column 104
corresponds to the pay schedule set forth in the
column 56 of the pay table 50.

Likewise, columns 106 and 108 display winning
combinations of reels 12 through 16. The column
110 displays the pay schedule set forth in the
column 62 of the pay table S0 and the column 112
dispiays the pay schedule of the column 66 of the
pay table 50. In the preferred embodiment, the top
glass 98 is stylized in a boxing match motif. There-
fore, the contents of the event counter 46 are
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displayed by an LED or like display in a box 114
under the heading "Round”. Accordingly, the pay
schedule set forth in the column 112 of the top
glass 98 (and the column 66 of the pay table 50) is
visually associated with a label 116 which reads
"Round 12". it will be observed that the number 12
is the value of the event counter 46 which cause
the microprocessor 24 to select the pay schedule
set forth in the column 66. Similarly, the pay
schedule set forth under column 110 of the top
glass 98 (and the column 62 of the pay table 50) is
visually associated with label 118 which reads
"Rounds 7-9". The numbers 7 through 9 are the
range of values of the counter 40 which cause the
microprocessor 24 to select the pay schedule set
forth in the column 62.

In FIG. 5, the box 114 displays the number "7"
which as described above indicates that the pay
schedule set forth in the column 110 is the cur-
rently selected pay schedule.

The payout value P; in row 72 of the pay
schedule set forth in the column 66 of the pay
table 50 is of variable value which was defined
above as the progressive payout amount. The cur-
rent value of the progressive payout amount is
stored in the progressive meter 70 portion of the
RAM 36, and displayed by an LED or like dispiay
in a box 120. For example, the box 120 in FIG. 5
contains the value $2,500. Thus, if the Round (i.e.
counter value) is 12 and the reels 12 through 16
display winning combination "AAA", then the
microprocessor 24 generates the PAY signal caus-
ing coin hopper 47c or signaling an attendant to
dispense $2.500 to the player.

In order to facilitate the high values of the
progressive payout amount, the preferred embodi-
ment of the invention, as implemented in gaming
machine 10, utilizes a non-uniform type stop
mechanism. ‘Such a mechanism is disclosed in
U.S. Pat. No. 4,991,848 which is hersby incor-
porated by reference.

Claims

1. A gaming apparatus (10) having a memory
(34) and a processor (24) for randomly select-
ing and displaying as a game outcome a plu-
rality of indicia (52) wherein predetermined
combinations of the indicia (52) result in cor-
responding payouts characterised in that there
is provided a plurality ot pay scheduies (54 to
66) contained in the memory (34) wherein
each of said pay schedules (54 to 66) includes
a schedute of payout amounts corresponding
-t0 a predetermined combination of the indicia
(52). selection means (36) responsive to a prior
game outcome for selecting one of said plural-
ity of pay schedules (54 to 66) and pay means
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(44) operatively associated with the processor
(24) and said selection means (36) for generat-
ing a pay signal representing one of the
payout amounts according to said selected
pay schedule.

A gaming apparatus (10) as claimed in Claim 1
characterised in that there is provided a pro-
gressive meter (70) wherein at least one of
said plurality of pay schedules (54 to 66) in-
cludes a payout amount corresponding to the
contents of the progressive meter (70).

A gaming apparatus (10) as claimed in Claim 2
characterised in that the selection means (36)
includes an event counter (46) operatively as-
sociated with the processor (24) for counting
the number of occurrences of at least one
predetermined event in a prior game outcome

" and in that the selection means (36) includes

means for associating at least two of the plural-
ity of pay schedules (54 to 66) with different
values in the event counter (46) and selecting
the pay schedules (54 to 66) corresponding to
the value in the event counter (46).

A gaming apparatus (10) as claimed in Claim 3
characterised in that each of the pay sched-
uies (54 to 66) is associated with a range of
the values in the event counter (46).

-A gaming apparatus (10) as claimed in Claim 3

characterised in that there is provided sound
means (47a) operativeity associated with the
processor (24) for generating an audible sound
when the event counter (46) is incremented.

A gaming apparatus (10) as claimed in Claim 3
characterised in that the predetermined event
is a display of at least one predetermined
indicia (52).

A gaming apparatus (10) as claimed in Claim 3
characterised in that the event counter (46) is
decremented upon the occurrence of at least
one predetermined event.

A gaming apparatus (10) as claimed in Claim 3
characterised in that there is provided an input
means (22) for receiving a coin from a player
wherein the plurality of pay schedules (54 to
66) include a first (54) and second (56) pay
schedule, wherein the selection means (36) are
responsive to the coin input means (22) for
selecting the first pay schedule (54) for a first
coin input, selecting the second pay schedule
(56) for a second coin input. and selecting one
of the pay schedules (58 to 66) associated with
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said value in the event counter (46) for a third
coin input.

A gaming apparatus (10) as claimed in Claim 3
characterised in that the selection means (36)
inciudes counter resetting means for resetting
the event counter (46) upon the occurrence of
areset event.

A gaming apparatus (10) as claimed in Claim 9
characterised in that said reset event is a pre-
determined game outcome.
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